Evidence that rat liver mitochondrial and cytosolic fumarases are synthesized from one species of mRNA by alternative translational initiation at two in-phase AUG codons.
Rat liver contains two isozymes of fumarase, mitochondrial and cytosolic enzymes. Recently, we suggested that the precursors of both isozymes might be synthesized by one species of mRNA [Suzuki, T., Sato, M., Yoshida, T. & Tuboi, S. (1989) J. Biol. Chem. 264, 2581-2586]. To examine this possibility, we have isolated and characterized rat genomic clones for fumarase. The isolated clones covered almost all of the 5' half of the fumarase gene consisting of five exons. The first exon contained the whole 5' non-coding region and the signal peptide of mitochondrial precursor. The second exon encoded 45 amino acid residues of both mature proteins, starting from the N-terminal alanine. By using the boundary region of the first intron and the second exon as an S1-nuclease-analysis probe, we obtained conclusive evidence that rat liver contains no other mRNA specific for the cytosolic isozyme of fumarase. Two transcription-initiation sites were identified by further S1-nuclease-mapping analysis and were shown to be located very close to each other, differing by only four bases in length. Therefore, these sites were considered to be functionally the same. The results obtained by hybrid-selected translation, with a DNA fragment of the 5' non-coding region as a hybridization probe for selecting mRNA, were consistent with the above findings. We found a plausible secondary structure within the 5' non-coding mRNA sequence that may impede initiation and so alter the efficiency of translation. We also discuss the mechanism regulating translational initiation.